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Abstract 
A surv�y of optometric literature indicates that soft contact 
lenses a re not dimensionally stable but are seen tc change as a 
function of ch-.nges in lens.environment, handling and wear. 
Base curve, power and diameter were measured on a series of 
B & L aoft lenses that were subjected to simulated norill'l use, 
boiline water bath aterilization, frequent dehydration and frequent 
freezing. I.ens parameters were found to be quite stable with the 
• 
exception of dehydration which tends to alter the base curves on 
m1nm; l�naes • 
.Yerification of the lensu in a Hydrocurve trial fi ttin� set 
demonstrated a hieh deeree of lens to lens variability which was 
manifested in a hif:h fittin� failure rate in our optometric clinic. 
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r . Introduction 
Soft, or hydrophilic , contact lens application for the correc-
tion of refractive error is a relatively new a."ld very rapidly growini; 
area in the fi�ld of optometry. 
Because of the very nature of the s oft len$ material, optom-
etriats are being confronted with many new and different problems 
that aren 1t present with the conventional hard contact lenses. 
While hard lenses are dimensionally &table and c;;m be modified by 
• 
the practitioner to conform to the patient's cornea, the soft.lenses 
can experience dimensional chan�es with chanites in the environment 
and usually are not modifiable if :problems ari& e. The practitioner 
must be aware of what chan�es can and do take place ·in order to 
properly respond to the patient 's symptoms and &i"1ls . 
History 
The fact that chanite• do take place in soft lens conform.ation 
has b�en reported by mimy contact lens pr.actitioners. Patients, 
having succeu!'ully worn the lenses for some time, complain that 
the lenses don 1£ i e em to be workin� as well &s before l -J and the 
prac ti tiqner remov�s the lens and finds that it is n:i lon�er •pher-
----------------------- --. 
...  
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2 l h 3 ,4 ical in shape but oval or that the ens as steepened or flat-
4 tened with wear. Di.5pensinit a new lens eliminates the symptoms 
and restores cood vision. 2 
Ot.�er practitioners and researchers have made careful obser-
va tions and reported . that lens p-.ra:ne ters vary as a func ticn of 
ch-.nces in !JH, tonici ty , water conten t and ambient temperature)-15 
¥..est researchers report that as pH increases to 8 or 9 the lens 
ap,ears f latter and as it decreases to about 4 the lens ap�ears 
steeper.5•6 Practically speakin(, as the tear'• pH increases the 
lens takes up tears and shrinki sli,htly.5 Poster, bONever, meas-
urin� only overall diameter and §a�d ta, reports no chan&:e in pa­
r'1l!eters with chanzes in pH in the ran�e from 5 to 8. 7 As the 
tcnici ty of the a.'Tlbient solution increases , the lens diameter de­
creases and decreasin� tonici ty has the oppos ite effect. 6-9 Also, 
as tonicity increases, the ra<P.us. of curvature increases and the 
lens ��ickness decreas es . 8 '!he fit of the lens on the coniea 
zr.iitht chance with_ chan�es in tear tonicity but it is not known 
whe ther the tear tonicity chanC'e. would last onr a long eno u�h 
11eri·:)d of time to affec t the lens-co_rnea relationship or to affect 
cha.�:es in the lens before the te&r tonicity returned to the normal 
l�vel.7 All of ��ese tonicity chan�es are a function of the lens 
. . 6 10 water c onten t or de:;ree of hydr-.tion. ' · '!he deirree of absorbtion 
of the soft lens determines its dimens ions . 8 A:J the water content 
of the len� incre& ses , the lens dia.�e ter increases and, conversely, 
t.�e di-.,"'ieter decreases with a water c ontent decrease.5.6 When 
taken to the extrene of dehydration, the lens becomes very deformed 
-3-
and crinkled and then when rehydrated it regains its origi nal di­
mensions·.15• 1�· Le nses with a higher water content, whether equil-
ibrated in a hypotonic solution or manw.factured as such, have a 
greater susceptibility to enViron!!!entally induced variations . 5 • 6 • 1 2 
Lenses are also subject to evaporation during wear thus decreasing 
the water content. TI1is can lead to a decrease in posterior apical 
radius. In or.e case, a patient working in a dry environment ex-
perienced a decrease in effective base curve fro� 8.7 mm. to 8.4 
rn:rn . with a corresponding change in fit ting characteristics .5 Tem-
perature can also have significant effects on lens parameters. 
With an increase in temperature, a lens steepeni�g . or decrease 
in pos terior apical radius, is seen . Port reported a steepening 
of .Bmm. for a temperature rise from 20 °c to JO 0c.14 Others 
report smaller , .2 to .J mm •• changes with increasing temperature. 11 • 13 
Loran reported that spin cast lenses were affected more than lathe 
cut lense·s.13  Qie possible consequence of this temperature related 
parameter change-is that the lens , as measured at room temperature, 
may be significantly flatter than when it is on the eye. 11'1 J 
Gruber has reported that soft lenses can be heated to 240 °F with-
17 
out any permanent change in shape or structure. 
'Ihe strength of the soft lens lies in the fact that it pos-
sesses plastic memory. A distorted lens will recover its original 
12 16-18 shape when the original cond.i tions are restored. • Cross-
links formed during the polymerization process impart the nnostabili ty 
·to the material. Ideally, if polymerization was co�plete, the 
lenses would not be permanently def'orm·:::d by h�a t, p :-essure or chem-
I• . ·-
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ical action that does not break or chemically decompose t.'1.e mater­
ial. i 2 In practice, however , 1 t appears as if polymerization is 
not alwa,:ts complete and the material is left in a slightly unstable 
state. 5 Sometimes lenses don't last a• long as expected and it 
appears as if t.�ere has been a change in the material that occurs 
1 with the wearing and use of the lenses. The change in the material 
can be explained in that any free monomer left in the lens would 
gradually work its way out causing small changes in lens construe-
tion and a possibility of material weakness. '!here is also the 
p8ssi�ility of straining the lenses beyond their natural elastic 
li.'llits but below their fracture p_oint thus causing permanen t defor­
mation. 19 
In 1973 ,  Harri_s. Hall and Oya moni tared posterior apical radius. 
U1ickness. power and diameter and found that all dimensions were 
altered significantly by storage in improper solutions, by. dehy­
drating and rehydrating and by extended boiling. 'lhey detenn.ined 
thickness by using a radiuscope , focusing first on the front surface 
and t.'len en the back surface and measuring the distance between 
the two. Power in air was measured directly on a lensometer. 
!Jia.�eter was measured using a hand comparator. Posterior apical 
radius was determined by trial and error using a series of templates 
1.5 in .J mm .  steps. 
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This research project is being set up similiar to the above 
mentioned project except posterior apical radius will be measured 
to a greater precision using the wet cell method of Johansen�20 
The project will monitor p osterior apical radius. diameter and 
power of soft lenses as a function of various test ccndi tions or 
treatments. 'Iheae conditions or treatments will simulate ca re of 
the lenses by practitioner and patient. · 
Research test conditions and treatments will lilclude t."le 
following: 
1. A series of control lenses under constant 
storage at room temperature !or the dur-
ation of the project. 
2. A simulation of one year's cleaning and 
heat asepticizing • .  
J. A simulation of patient abuse of the 
lenses by frequent drying and rehydration 
of the lenses. 
4. A simulation of practitioner abu•e of 
the lenses by frequent freezing and 
thawing of the l enie s • .  
). A side by iide co�parison of the effect 
of boiling versus heat asepticizing on 
lena para'Tleters. 
f 
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�ns types to test include high plus, low plua, low minus anti 
high mirius. 
Statistics 
The results will be analyzed by comparing the "before" and 
"after• sample means to determine if any significant change haa 
taken place as a result of the testing sequence. Th.e statistical 
test will be administered as fol.J.ows: 
Ha ;!" 1 ,e .)'2 
2. oJ.... = .05 
J. Test statistic 
t = 
(no d.iff erence between 
"before• and "after") 
(difference exists) 
2 2 
where s = (n1-
1)a1 +.(n2-1)s2 
n1 + n2 - 2 
4 .  Decision rule 
"le.oz<, "••"• -2): )C.. 
·-:- ... 
I 1 1-· 
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if �calc_ ( -x 
or if tcalc':)x, reject H0 
·- -
.a�; . L. t. . L d t .u · -x - calc _ x, o no reject H0 
,5. Calculations 
6. Cone lusion 
'Ibis test will be performea on each parameter for each exper-
ir.len tal c oncU ti on. 
MethoGls and !I.a terials 
.. 
Posterior apical raei.ius (base cunre) was measured using the 
verification ieyice and procedure aevelopeQ by Johansen ana which 
was modifiec by mounting the range exten4er lens on a lens h older 
which slipped into the hole in the front of the B & L keratometer. 
Readings were taken tlirec tly !roI11 the power wheels an« conYertea 
to ratiii utilizing a calil;>ration curve drawn up using PMMA lenses 
of known radii. · 
I.ens aia.meter was measure« using a laminated. plexiglass wet 
cell. into whicn the lens was insertea, and a measuring magnifier. 
Lens power was measurea using the plexiglass wet cell and a 
B & L lensometer. Lens power thus measurea was approximately one 
fourt."i of labeled lens power. 
At the beginning of the project a series of 6 P'11A contact 
lenses and 13 hydrogel contact lenses haii. base curves measured by 
two separate inYestigators. 'Ih1s was done ·to assure t�at ��as�re-
� ;; 
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ments were repeatable by a single inTestigator and also to study 
inter-investigator Tariability. 'lbe PMMA lense s were measured. 
initially with an A. o. radiuscope anci then in the base cune d.ertce 
taking each aeasurement in triplicate. 'lhe hyirogel lenses were 
then measurec L"l the base curve device running through the entire 
senes of 18 lenses four times with four replications on each lens 
on each run- throu gh . The measurements on the PMMA lenses were 
th-2n repeated. 
A series of 1 2  PMMA lenses o� known base curves. used by 
Johansen in his study. were utilized for drawing up calibration 
plots for conTerting keratometer_power to base curTe for soft 
lenses . 
6o sof t lenses were provided by Bausch & Lomb Soflens Divi-
sion for this project. 1here were 15 lenses each of the following 
powers and series: +8.00 N, +2.00 N, -2.00 BJ, -6.00 F. The 60 
lenses were divided into five groups with three lenses of each 
power a..'1d series randomly selected for each group. All of the 
lenses were verified at the beginning of the testing sequence to 
establish baseline conditions. Each lens had base curve and power 
m�asured in triplicate and a single measurement for dia.'lleter. 
One group of lenses was designated "Control Series'' and was 
not subjected to experimental treatmen t but was simply verified 
at pe?"iodic intervals during the testing sequence. 
A second groµp was de.signated "Sinr.1lated Use11 and the lenses 
were cleaned, using the rec omm:��ed proc edure, and asepticized in 
:.heir ·'.:l?"iginal via.ls in a B & L professicnal a.septicizing u.nit re-
-9-
peatedly and were verified every JO c..ycle_s . This was to simulate 
pa ti en t care and handling· of the lenses over a period of one year, 
however, the sequence had to be halted a!ter 1 1) cycles due to a 
breakdown of the asepticizing unit. 
A third group was designated •Boil in Pan" and the lenses 
were handled identically to the •SilllUlated Use" group with the 
substitution of aubmersion of the lenges in a boiling water bath 
fer 20 minutes instead of a normal cycle in the B & L asepticizing 
unit. This sequence was performed because the B & L literature 
recol!ll1lends this proc edure when an aseptor is not available. Be­
cause this was a parallel study to t.rie "Simlilated J]se" group, it 
also was concluded prematurely. 
A. fourth group was designated •Patient Abuse" and these lenses 
were subjected to repeated dehydration and rehydration. '!he lenses 
were reaoved from their vials , blotted dry and allowed to dey on 
tissue paper for a minilllWI of tour hours. 'Ihe lenses were then 
placed back in their vials·and were rehydrated for a llirtimu� of 
· eight hours. The cycle was repeated and the lenses verified at 
predetemined intervals.·· This sequence was to simulate abuse of 
the lenses by a patient or practitioner alloNing them to dry out 
due to evaporation or leakage of lens s torage solutions or failure 
to store them in a hydrated state. 'Ihis procedure was not to re­
quire any c leaning or sterilizing of the lenses. 
'!he last group of lenses were designated. "Prac_titioner Abuse" 
and were subjected to repeated freezings and thawings, in their 
original v-ials, wi t:iou t any cleaning or sterilizing of the l$:1ses. 
-I 
I 
i I 
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nte le nses were placed in a refrigerator-freezer compartment until 
frozen solid and then reMoved and allowed to thaw on the counter 
until the vial and contents were a.t rooll te-i:>erature. This pro-
cedure was performed .repeatedly and the lensea veri.tied at prede-
tenrl.ned intervals. 'lhis sequence wa..s to simulate accidental 
freezing of the lenses by either the practitioner or the patient 
due to wintertime power outages, . storage in a car in sub-zero 
veather or other similiar circUllStances. 
Results and. Discussion 
Table 1 is a summary of the measurements &a.de on a series or 
PMMA lenses by two investigators. .Analysis of the data shC'is that 
there is a significant difference, at the .05 confidence level, on 
four paired •before" and "after" radiuscope measure11ents (.A-2, A.-6, 
B-4, B-6) but on only one keratometer lieasurement (A-6). Comparing 
the inter-investigator "before• findings on radiuscope readings 
shows a significant difference in three cases (.lB-4, AB-5 , AB-6) 
and Uio cases for the "after" findings (AS-2, �6). '!here are 
no keratometric 11before11 findings and 011l7 Qne "after" finding (AB-6) 
showing si.Uliar differences. 'lhese findings would indicate that 
_the keratometer-base curve device combination could yield more re-
liable and consistant values than would the radiuscope and findings 
from the keratometer would be repeatable from clinician to clinician 
Verification 2£ � Lenses 
Investigator A 
PMMA Radius "K" Radius "K" Radius 
Lens before before after after before -
n=J n=6 n=) n=6 n=J 
1 9.1 10 45.58 9.l17 45.50 9.10) 
.01 7 .30 ' .01.s .14 .006 
8.046 5 1 .64 
' 
2 7.997 51 .58 a.o:n 
• 006 .1 2 • 006 .06 .006 
J a.1 90 so.52 8.19) 50.58 8.1 90 
.010 .J1 .006 .15 ' .010 
4 8.?87 47�23 8.780 47.25 8.763 
.006 .22 .010 ' ' .24 .006 
• 
5 8.603 48.35 a.590 48.29 ' 8.58J 
.006 .23 .01 0 .15 .006' 
6 8.440 49.54 8 . 377 49.79 8.407 
.ooo .20 .01 5 .06 . 006 
Table 1 
--·--·---- ---· -
Investigator B 
"K" Radius 
before after 
n=6 n=) 
'45.50 ' 9.1 1  J 
it,.� I -j ' 
"K" 
after -
n=6 
45.33 
.24 .006 ' . •  15 
51 .50 8.04J .51.42 
.. ---::B --WI .._.. 
' -. ..... 
. .)) .006 .19 ' , -� • ' 
50.54 8.1 87 '50.48 
.28 .006 .1 5 
. 
47.1 ? 8.797 47.1 9  
.25 .006 .15 
48.1 '.} 8.583 48 .1 4 
.JO .006 .09 
49.62 8.427 49.56 
.19 �006 ,' .15 
Mean 
Standard Deviation 
.r 
r 
r 
fl 
� l ----:.. 
' 
--
. 
! 
. - . 
.. I .. _ 
. ' 
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and over time with the same clinician . 
The base curves as measured by two separate investigators on 
the same 18 hydrogel lenses is summarized in 'table 2. These data 
were left in terms _of keratometer power to simplify the calculations. 
Analysis ot the data shows that there is a significant deviation 
!rom the composite mean of 2J.6� of Investigator .l's findings and 
20. 8� of Investigator B' • findings. All such findings shonng 
significant differences will be 111arked by • on all tables . It 
should be noted that 50� of these deviations are f oWld on the 
first run-through for each investigator. 'Ibis would indicate UQ..; 
proved accuracy �th training an� practice. 'Ihese findings also 
show that small, but significant, changes may be found on lenses 
subjected to experimentation without an actual change in parameter 
ta.king place. 'Ihe incidence thus suggested 1s 1 11.easurem.ent in 4 
due to experimental error. If the incidence found for any single 
parameter is greater than 1 in 4 than it can be assumed that a 
chan ge has taken place . Compairing the composite means for the 
two investigators s�ows significant differences for 7 lenses but 
with the direetion of the difference varying randomly. 10 of B's 
findings were higher than A's, 7 were lower and 1 was the same as 
A's. 
Table 3 is a summary of the measurements made on the control 
lenses and shows that there are no significant change s in lens 
parameters outside of experimental error. 
Table 4, "Simulated Use", shows a similiar stability of the 
lenses. The -2.00 B3 lenses show a significant but stable flattening 
Hydro gel 
lens -
1 
2 
J 
4 
5 
6 
7 
8 
9 
..... -1 . ;.J •• 
. 
Verification of Hydrogel lenses 
Investigator A Investigator B 
Run 1 Run 2 Run 3 Run 4 Mean Run 1 Run 2 Run 3 Run 4 �an - -
49.12 49.04 49.00 49.22 49.10 49.47 49.87• 49.26 49.05 49.16 
.60 .46 •. 47 • .54 .50 . • 32 .37 .)4 .37 .40 
49.12. 48.78 49.0J 48.51• 48.86 I 48.91 48.59 48.75 48.52 48.69 
.16 .4) .J8' ' .46 .4) .20 .18 .28 .J4 .29· 
' 
49.)4 49.22 49.) 0 49.50• 49.)4 49.sa• 49.09 49.28 49.0J 49.24 
.lJ .20' .19 .16 .19 .27 .)4 .14 .24 .JJ 
48.?0 48.92• 48.26 48.45 48.58 4?.90* 48.45 48.)9 48.)2 48.2?* 'I 
.4J • 26 .JB .28 .41 .56 .15 .28 .19 .J9 
49.4)• 4R.86 48.97 49.04 49.07 48.97 49.00 49.0) 48.84 48.96 
• 31 .08 .14 .)6 .J) .J8 .)1 .14 .J) .)O 
4A.91 48.91 48.75 48.92 4A.87 48.61 48.47 48.86 48.64 48.64• 
• 11 .37 .50 .09 .)1 .17 .53 .28 .21 .)4 
I 
49.45• 49. 97 .50. 01 49.66 49.77 50.50• '49.94 49.72• 49.84 50.00• 
.J1 .2) .JO .17 .J4 .24 .1 J .16 .17 .35 
50.39• 50.17 .so.12 49.44• 50.03 50.69• 50.00 50.09 50.25 50.26•. 
.os .)5 .2) .JO .44 .24 • .32 .21 .1"6 .35 
48.54• 49.17 49.Jt 49/3) 49.09 51.03• 50.17• 49.)7 49.08• 49.66• 
.42 .1) .27 .35 .44 .14 .44 .19 .25 .53 
Mean . 
Table 2 Standard Oevia tion 
.11:1 --·,,1 "":"'"""'ii 
' -
VJ 
• 
I� I- ll!lllt 
r . ....... � �· -� . �WI 8ill_'!l �.�\l � ,Jllmill ,11!m!J'l . ,IQlllllll'ft . � ....... --- .._ �·., - .. --.w . .... .. . -- '  '· · ��· .,/'-�, · , ·/ .� .. · · .� ; ' -��r:J' i � liililff' ii��� .. . s =�·", � .. . • . ,. �-----. ...._.I 
Hydro gel 
lens 
10 
11 . 
12 
13 
14 
15 
16 
17 
18 
- �.-.. : " · �.... t '.tl\l'.\.��-�-� . • � _ ,_,,.. ' · � � - . 
Investigator 1 
Run , Run 2 Run ) Run 4 Mean -
49.?2• 50.08 49.86 50.19• 49.96 
.24 .21 .14 .19 .26 
49.50• 49.31 49.00 49.15 49.24 
.15 .27 .4) .25 .)4 
50.08• 49.?9 49.45• 49. 7.5 49.77 
.21 .25 .J2 .JO .)4 
49.JO 48.80• 49.44 49.J) 49.21 
.52 .20 .07 .49 .44 
50.34 50.20 50.05• 50.34 50.23 
.23 . •  18 .24 .09 .22 
49.5)• 50.27• 49.78 50.20 49.94 
.2) .24 �20 .46 .42 
50.03 49.92 49.98 50.11 50.01 
• 49 .11 .14 .18 .27 
48.40 48.'.33 48.2) 48.'.}9 48.)1 
.19 .JO .19 .16 .28 . 
. 
49.12 49.08 49.14 49.J9 49.15 
.1 A .• 23 .JJ .�n .JS 
Runs 1 - 4 n=8 
Mean n=J2 
Table.: 2 (Cont'd) 
Investigator B 
Run 1 Run 2 Run ' 
50.67 49.80 50.28 
1.82 • •  20 .26 
49.53• 49.15 49.12 
.21 .36 .27 
50.19• 49.65 49.97 
.33 .38 .JO 
I 
49.30 49.28 48.87 
.18 .42 .18 
I 
50.51 50.25 50.45 
.35 .25 .16 
50.00 50.36• 49.8) 
.25 .29 .09 
49.95 49. 81 49.9.5 
.31 ' .29 .09 
49.42• 49.03 48.'48 
. 49 .4S .J8 
49 . 73 49.58 49.)4 
.4J .JS .42 
Run 4 Mean 
49.90 ' 50.16 
.J1 .97 
49.1 4 49.24 
.J6 .)4 
49.72 49.88 
.06 .35 
48.87 . 49.08 
. 1) .)2 
49.90• 50.28 
.2.s .35 
49.89 50.02 
.13 .29 
49.8) 49.88 
,37 .28 
48.12* 48.76• 
.21 .6} 
49.12 49.44• . 
.s1 .48 
Mean 
Standard DeViation 
• 
• I , • ) 
c · · . . . .. ;.• 
- I � • . 
� .. 
. 
. .-
' · . 
' ' 
! '.• '· . 
I 
l 
! 
I ... 
� I 
I 
r 
r� Sof lens 
;::. 
+8.00 N p 
i:-., 
D 
.. 
� 
·� 
+2.00 N p 
-, 
D 
BC 
-2.00 B.3 p 
D 
-6.oo F p 
0 
. .  
- _ __....._. ----- . · -· - ------- - ------ - ·-·----�-�- --· - -
-1.5-
Control·Series 
8/2?/77 11 /2/77 
7.08 7.oa 
.03 .04 
+1.70 +1.69 
.05 .05 
1J.4J - 1J.4J 
.06 .06 
8.JO 8. 30 .os .06 
+.JO +.:3.5 
.09 .10 
12.JO 12.JO 
.10 . .oo 
9.27 9.32 
.13 .16 
-.s2 -.SJ+ 
.09 .07 
13.53 1J.4J 
.06: .12 
- 7.99 8.00 .o.s .10 
-1 �42 -1 .J9 
.09 .09 
12 . 30 12.JJ 
.oo .06 
� n=18 
p n=18 
D n=J -
Table 3 
2/2/78 4/2/78 
7.07 7.12• 
.02 . 03 
+1 • 63• +1.65 
.05 .06 
13.40 13.4.3 
.10 .06 
8.23• 8�.33 
.05 .05 
+.29 +.)4 
. 10 .OB 
• 12.23 12.27 
.06 .06 
9.37 -:9.28 
.21 .09 
-.62• - .. .54 
.04 .07 
13.37• 1J.40• 
.06 .oo 
7.93 • 7.99 
. 05 .07 
-1 • .so -1 .4J 
.15 .12 
12.JJ 12.30 
.06 .oo 
Mean 
Standard .Deviation 
4.7P -�pair 
6.0P �Pair 
J.8P �Pair 
4.JP � P . · air i 
� r• 
� 
� 
�-
� 
E 
f: 
r 
I; 
l 
r i �� 
� 
,  -- --------- ---------- · 
r Simulated !!!,! 
r Sof lens 0 Days JO Days 60 Days 90 Days· 11 J Days 
?.10 7.08 7.12 7.11 1.09 E - .OJ - .04 .• OJ .04 .OJ .)
+1.72 +1.75 +l. 76 +8.oo N p +1.77 +1.7) 4. 7P -:: pair .08 .08 .08 .07 .08 
D 0.53 1J.47 13.47 1) • .50 1J .47 .06 .06 .06 .oo 06 
a.:n 8.28• 8.JO 8.)2 8.J1 
.05 .07 .05 .06 .05 
+2.00 N p �.31 +.29 +.29 +.JO +.J1 6.0P �pair .09 .09 .08 .09 .08 �� -. ":.J D 12.JJ �-- · 12.30 12.17 12.23 12.27 
.15 .oo .06 .06 .06 
f �-i. t:: 9.29 9.36• 9.40• 9.35• 9.36• 
�� .06 • ,.06 .01 .06 .06 
f.�.� -2.00 BJ p ·�53 -.54 - • .56 •• 55 -.SJ J.BP �pair .10 .10 .07 .08 .07 -
·y� --., 
!:.:� D 1J.4J 1).40 13.37 1J.40 1J.4J 
.12 .10 .06 .oo .06 
� 
8.06 8.01• a.01 8.06 8.04 
.09 .os .04 .07 .04 
·- -6.00 F p -1.39 -1.40 -1.40 -1.J8 -1.42 4.JP::::: pair l:. .10 .11 .10 .09 .10 
� 
-· 
D 12.23 12.2) 12.17 12.20 12.23 
.12 .06 .06 .oo .06 
BC n=18 . M3an j p .il::18 Standard Deviation D n=J i I 
I 
I 
Table 4 � I ! 
j 
""· 
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or base curve. but this 11ay be an arj;.if act if the initial me a sure men t 
was taken on the low side. Therefore, it should not be cone luded 
that cleaning and asepticizing -2.00 BJ le_nses has a flattening 
effect. Especially since the other findings indicate, if anything, 
a steepening_ effect and also beca�e there is no corresponding 
change in lens power or diameter. 
'!he data in Table 5. the "Boil in Pan" series, demonstrates 
a simi.liar indication of lens •tabill ty. Again, the -2.00 B3 
lenses show a change but this time in the opposite direction. Th.e 
initial base measurement was higher than the COJIPOsite average 
tor -2.00 BJ lenses (see '!able 9) and probably was. the result o! 
experimental error. Again, there was no other corresponding change 
in lens paraineters. 
'!be •patient Abuse• lenses , swmnarized in Table 6, shows that 
some lenses do change as a result of dehydration and rehydration. 
'lhe -2.00 BJ lens flattens significantly and the -6.oo F lens 
steepens. 'lhe mechanism -that would cause opposite changes in 
similiar lenses w1 thout other parameter changes is unknown but may 
be related to center thickness with the thicker plus lenses being 
111ore stable. Th.ese lenses did not show simliar changes in base 
curve. It was noticed that the edges of th.e lenses got ragged 
looking after only 15 dehydrations and that the optics started 
getting cloudy and diffused and the keratometer mire reflectance 
decreased as a result of salt depositions on the lenses. After 
40 dehydrations Preflex had to be used to clean the lenses in 
order to take the readings. 
JI � I t 

- 1 9-
Patient Abuse 
Soflens 0 Dryings 5 Dryings 1 5  Cryings 4o Dryings 
a; 7 . 07 7 . 06 7 . 08 7. 1 0  
. 06 . 09 . 06 . 06 l .. 
+8 .00 N p +1 . 61 + 1 . 59 +1 . 62 + 1 .59 4. ?P � pair 
. 09 .04 . 0 7 . 1 2  . ' 
D 1 J . 50 1 3 .50 1 ) .40 1 3 .43 
. oo .oc .oo . 06 
J f". 
BC 8. 36 8 . 24• 8. J4 S�J2 
. 07 .08 . 1 6 . 09 
+2 .00 N p + . J4 + . 29 + . 33 + .J7 6 . 0P -;:::. pair 
. 1 1 . 07 . 1 0  . 1 0  
D 1 2 . 23 1 2. 23 1 2 . 1 3  • 1 2 .23 
• 06 .06 . 06 . 06 
9. 26 9.38• 9 .35• 9;35• 
.07 .09 • 1 2  . 07 . 
- 2 . 00 BJ p - . 50 - .,54 - . 52 - • .50 ) . BP :: Pair . 03 .07 . 09 .09 I ·� 
D 1 ;  . .:n 1 3 .47* 1 J .J 7  1 J .40 r� r . 
• 06 .06 . 1 2  . oo 1 --� 
1· '" 
f i ' --'i 
. 8 . 0 1  7. 95 •  7 . 94 • 7 . 93 *  F� • -ii 
. 07 • 06 . 08 . 07 
; ..... . .) 
i .� i . 
r ' 
- - 6 . 00 F p ... 1 . 38 - 1 .45 - 1. 40 � t .40 4 . JP -;: P i i :i 
• 1 1  . 1 1  . 1 2  . 1 1  a r I _;� ·.,.� :.'. 
I c 
D 1 2 . 27 1 2. 27 1 2 . 27 1 2 . 23 l . 1 2  . 06 . 06 . 06 
BC n =1 8  Mean j . I· . .  p n =1 8  Standard �via tion r . D n=J 
! I 
• 
':'able 6 · � 
r 
r 
r 
G 1 \ 
I 
I 
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Table 7 is the sUJlJllary of the " Prac titioner Abus e "  series . 
The results here are s omewhat c onfusing . The +2 . 00 N lenses show 
a s lig!'l t  s teepening with a sligh t ,  but not signific ant dec rease 
in power . The -2.00. BJ lenses show a signific ant inc rease in 
minus lens power and dec rease in lens diame ter when c ompared to 
initial m�asurements but not when c ompared to the c omposi te aver-
ages f ound in Table J. 
Table 8 summarizes the base curve measurements initiall.Y taken 
on all of the B & L soft lenses . These data indic ate a reasonably 
low lens to lens variability .with the verified base curves aver-
aging c lose to the spec ified basfi? curves . An interesting point 
is that f or a given lens diame ter the more minus , henc e thinner , 
lenses verify flatter than the more plus lenses . 'lhe +8 .00 N ver-
ifies .05 s teeper than spec ified while the -2 .00 BJ ve rifies . 1 0 
f latte r  and the +2.00 N is .0 6 steeper while the -6.oo F i s  . 20 
fla t ter. 'Dlis sugges ts tnat the thicker lenses might be more 
s tab le thus holding their base c urves better.  It also sugge s ts 
that this me thod of bas e  curve measurement might prOduce findings 
on ��in s of t  lenses of base curves £ latter than they ac t�ally are . 
Table 9 is a similiar sumr..ary f or measurements taken on Hyd.rocurve 
s of t  lense s .  'Ih e  B & L lenses have a much lower lens t o  lens var-
iabili ty and a muc h tighter range of base c urves than do the Hyrdo-
c urve lenses • .  'lhe Pacific Universi ty Optometric C linic was h aving 
c onsiderable diffic ulty fi tting Hydrocurve lenses succes sfully 
and tlie h i gh variabili ty and poor reproducibili ty are seen to be 
t!le di !'ec t c ause . of the high failure rate .· The lathe-c u t  mcde of 
I 
' 
r 
r 
f-: 
":o 
-- - -
Soflens 
+8 . 00 N 
+2 . 00 N 
-2 .00 BJ 
-6 . 00 F 
BC 
p 
D 
oc 
p 
D 
p 
D 
BC 
p 
D 
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Prac titioner Abuse 
Freezings 
0 1 1 0  
? . 1 9 7. 1 2 • 7. 1 5 
. 1 0  .os .OJ 
+1 . 72 +1 . 67 +1 . 68 
. os .07 . 08 
1 J . 4J 1 J .47 1 3 . 50 
. 06 . 06 . oo 
8 . JJ 8.JJ 8 . 30• .os .06 . OJ 
+ . JJ + .JO + . 27* 
. os . •  08 . 07 
1 2 . JO 1 2 .JJ 1 2 . JJ 
. oo . 06 . 06 
9 .J2 9 . 25 9 . 28 
. 1 4  .06 . 04  
- . 52 •• 59• - .56 
. 08 . 09 .07 
1 3 . 50. - 1 3 . 37• 1 3 .'43 
. oo .• 06 . 06 
7. 97 8 . 01 8 . 35 • 
. 1 0  .1 5 . 04· 
- 1 . 44  -1  . 44  - 1 .45 
. 07 . 02 . 07 
1 2 . JJ 1 2  . •  27 1 2. J? 
. 06 .06 . 06 
EC n=1 8 -
p n=1 8 
D n=J 
Table 7 
JO . 50 
7. 1 6  7. 15 . 
. 06 .OJ 
+1 . 65 +1 . 62• 4 . 7P -::;: Pair . 1 0  . 1 0  
1 ) . 40 1 J . 40 � 
.oo .oo 
8 . 28• 8 . 29* 
.04 .04 
+.JO +.JO 6.0P -:=  Pair 
. 06 . 05 
• 
1 2 . 23 1 2 . 23 
. 06 . 06 
9 . 25 9.38 
.05 .OB 
- . 58• - .58 •  J . BP ::: Pair . 08 . 08 
1 ) . 40 • 1 ).40• 
.oo . oo 
7. 93 7 . 93 
. 05 . 06 - 1 .45 - 1 .45 4 . JP ::  Pair . 08 .07 
1 2 . 23 1 2 . 27 
. 06 .06 
Mean · 
Standard Deviation 
II ' -
, , 
Sofl�ns 
+8 . 00 N 
+2. 00 N 
-2 . CO BJ 
-6 . 00 F 
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Verific ation of B & L Soflens 
Spec ifi�d Measured Range of 
:aa,se Cur-ve Base Curve Base Curves Di a.n'le te r 
7 . 1 .5 + 7. 1 0  - .07 6. 96 - 7 .45 1 ) . 4  n=1 5 
8 . 40 8 .)4 :t . 08 8 . 22 - 8 . 65 1 2 . J  n::1 5 
9 . 20 9 . JO ± . 1  O 9 .07 - 9 . 77 1 J . 4  n=1 5 
7. 80 8.00 ! .08 7. 8J - 8 . 22 1 2 . 3 n=1 5 
Table 8 
· -2)-
Hydroc urve lens Yerlfic ation 
Speci,fied 
Base curve 
9. 2 
9.5  
9.8  
1 0 . 1  
Meas�red 
Base Curve 
9 • .28 ! . 6) 
9.60 ! .47 
9. 81 ! . 61 
+ 1 0 . 20 - . 35 
Table 9 
Range of 
$aSe Curve s 
8 . 60  -
8 . 78 -
8 . J9 -
9 . 79 -
Note : 
> 1 0 . 4  n=a 
> 1 0 . 4  n=26 
� 1 0 .4 n=1 9 
) 1 0 . 4  n=4 
10 . 4  is the top 
limit of ba·se c urve 
that c an  be measured 
• with the verifica tion 
devic e 
I 
l 
i 
f 
ti 
manufac ture may be related to the poor performanc e of the lenses . 
Conc lusions 
'i:he base curve verific ation devic e ,  developed by Johansen, 
can be used by a trained c linician to verify both hard and s oft 
c ontac t  lens bas e  curves w1 th a high degree of accuracy and reli-
abili ty .  
Th e  B & L Soflens i s  quite �table dimensionally , an d  has a 
high degre e of c onsis tancy from lens to lens within a given power 
and s e rie s .  'IYPical use or abuse of the lense s has little effec t  
on lens parameters wi th the exception of dehydration which tends 
to al ter the base curve on minus lenses .  
The Hydroc urve s oft lens i s  quite variable and should be fit 
c autious ly and use of a bas e  c urve verification devic e is s trongly 
rec om.�cnded in suc h  c ases . 
1 • 
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